We studied 424 adults with falciparum malaria oedema, six (2.80%) cerebral and five non-cerebral malaria; disc pallor, five patients all with cerebral admitted over 28 months. They were divided into three groups: cerebral malaria (n=214); severe nonmalaria; vitreous haemorrhage and hard exudate in one patient each, both cerebral malaria. Retinal cerebral malaria (n=58); and uncomplicated malaria (n=152). Fundus examination was done daily haemorrhage was associated with cerebral malaria and severe non-cerebral malaria, especially with from admission to discharge, and weekly thereafter in those with persistent changes. All patients were severe anaemia ( p<0.001), as compared to uncomplicated malaria ( p<0.01). The association of papiltreated by a protocol based on WHO guidelines. Ophthalmoscopic abnormalities were: retinal haemloedema and cerebral malaria was highly significant compared to severe non-cerebral malaria ( p< orrhages, 40 (9.43%) (25 cerebral malaria, 10 severe non-cerebral and five uncomplicated malaria); papil-0.001). None of these findings was associated with statistically significant mortality, except disc pallor loedema, 17 (7.94%) cerebral malaria and two uncomplicated malaria; blurring of disc margins, 25 in cerebral malaria ( p<0.05). (11.68%) cerebral and seven non-cerebral; retinal
Introduction
Malaria is a common and potentially fatal parasitic great prognostic significance,7,8 others as indicators of severity,9,10 others still have found them to be of infection in tropical areas.1 P. falciparum malaria is no specific significance.11 Some workers have prousually associated with progression to severe and posed retinal oedema and papilloedema to be complicated diseases, with high incidences of morimportant,7,8 while others have emphasized retinal bidity and mortality in the tropics.
haemorrhage.9,10 No such study has been made in Bikaner district is part of western Rajasthan (India), this region. We examined these complications in situated along the India-Pakistan border. It is a desert patients of different categories of falciparum malaria, zone with annual rainfall of 26.3 cm and a temperand their relative prognostic significance. We comature range from 0°C to 49°C. In recent years, an pare our results with those of other workers. increased annual rainfall caused by the El Nino Southern Oscillation2,3 has produced favourable condition for mosquito breeding, and repeated outbreaks Methods of malaria.
Eye abnormalities have been described in malaria
Patients and laboratory procedures patients since 18794 by various workers in different countries, including keratitis, uveitis, retinitis pigWe studied 424 falciparum malaria patients of both mentosa, optic neuritis and ocular muscle pareses. 5, 6 sexes aged >14 years, admitted from August 1994 to December 1996 in the medical wards of PBM Some workers have found these changes to be of Hospital Bikaner. Patients were managed in separate mality was tested for association with outcome. wards, with a patient to nursing staff ratio of 4.551.
Retinal haemorrhages and papilloedema were tested All medicines were provided by the hospital adminisfor prognostic significance. Statistical analysis was tration. Treatment facilities included administration done using the x2 test. of drugs through infusion pumps, facilities for diagnosis and management of cardiac arrhythmias, and haemodialysis.
Results
After thin and thick peripheral blood smear examThere were 424 malaria patients: 214 with cerebral inations, only those patients having positive asexual malaria,12 58 with severe non-cerebral malaria12 and forms of Plasmodium falciparum were included. Each 152 with uncomplicated malaria.12 Details are shown had a thorough clinical and biochemical examinain Table 1 . tion, which included complete urine examination, blood glucose level (at the time of admission), blood urea, serum creatinine, serum bilirubin, complete Discussion blood count (TLC and DLC), haemoglobin, widal test, serum electrolytes, ECG, CSF, HBsAg in patients A comparison of our results with those of other with jaundice, X-ray of the chest in patients with studies in the literature is shown in Table 2 . respiratory problems, and blood culture in those with signs of septicaemia. BT, CT, prothrombin time and
Retinal haemorrhage platelet counts were measured in those with bleeding problems, CT scan was used in selected patients.
Retinal haemorrhages were present in 40/424 Upper gastro-intestinal endoscopy was done in (9.43%) patients of adult falciparum malaria, includpatients with haematemesis.
ing 25 (11.68%) patients with cerebral malaria, of Other causes of fever and altered consciousness, whom three had associated papilloedema, and two such as hypoglycaemic coma, hepatic coma, meninhad blurred disc margins. Five (20%) of these 25 gitis, encephalitis, and enteric toxaemia were ruled died, a mortality similar to the overall mortality in out by history and relevant investigations. Patients cerebral malaria (21.49%) in this region. Five patients having diabetes mellitus, an intracranial spaceof uncomplicated malaria also had retinal haemoroccupying lesion (ICSOL), hypertension, history of rhages and all recovered completely. Ten patients epilepsy, alcoholism, head injury or chronic renal with severe non-cerebral malaria had retinal haemorfailure (CRF), all of which can alter intracranial rhages and one also had associated retinal oedema. tension and fundus findings, were not included in Eight patients of these had associated severe anaemia the study.
(Hb<5 g%). All these patients recovered completely, Fundus examination was done in all patients, after whereas overall mortality in the patients with severe putting phenylephrine HCl 5% eye drops in both non-cerebral malaria was 5.17%. This suggests that eyes, by direct ophthalmoscopy and indirect ophthalretinal haemorrhage does not predict mortality in moscopy, if required, at the time of admission, daily falciparum malaria patients. Retinal haemorrhages thereafter and at the time of discharge.
were single in 14 patients and multiple in 26, unilateral in 16 and bilateral in 24 patients. They
Treatment and follow-up were of varying sizes, and shapes, e.g. flame shaped, Roth's spot type, dot and blot, and boat-shaped. All patients were given i.v. quinine dihydrochloride Haemorrhage was superficial in 24 and deep in 14 7 mg/kg loading dose over 30 min immediately, patients; in the remaining two patients it was both followed by 10 mg/kg over 4 hours, at 8 h intervals.
superficial and deep. The loading dose was not given to those who were Regarding the incidence of ophthalmoscopic already taking chloroquine/quinine in the peripheral abnormalities, our findings are different from that of hospital. Patients who became able to take oral Poncet (1879),4 who observed these abnormalities in medicine were given 600 mg three times a day, 10% of the total malaria patients; in our study, based on 1990 WHO guidelines.12 Associated synoverall ophthalmoscopic abnormalities were present dromes were managed according to WHO guidein 24.76% patients and retinal haemorrhages were lines.13 Patients with persistent ophthalmoscopic present in 9.43% patients. His observation that changes at the time of discharge were followed-up 'presence of retinal haemorrhages always suggest weekly until the changes resolved completely.
pernicious malaria' was probably an exaggeration, because in our study it was present in 11.68%
Statistical analysis
patients of cerebral malaria and 17.24% patients of severe non-cerebral malaria and in 3.28% of patients The results for cerebral malaria were compared with those for non-cerebral malaria. Each fundus abnorwith uncomplicated malaria as well. Our findings * Includes three patients with associated papilloedema and two patients with blurring of disc margins. ** Includes three patients who also had associated retinal haemorrhage. *** Includes one patient who also had associated retinal oedema.
1 The findings associated with mortality in patients with cerebral malaria were retinal haemorrhage, papilloedema, blurred margins of disc, retinal oedema and disc pallor. One patient had vitreous haemorrhage and died. All four patients with disc pallor died. Hard exudates were present in one patient. Retinal haemorrhage associated with papilloedema was present in three patients with no mortality. Retinal haemorrhage, papilloedema, retinal oedema and blurring of disc margins were statistically insignificant ( p>0.05 each) but disc pallor was significantly ( p<0.05) associated with fatal outcome, while presence of any ophthalmoscopic finding as a whole was significantly associated with mortality ( p<0.05).
2 Ten patients had retinal haemorrhages, of whom one also had neurological manifestations, and recovered completely, while none of the patients had papilloedema. Other retinal findings were also not associated with mortality. On the other hand, three (6.81%) of 44 with normal fundi died. are also different from that of Kayembe et al. (1980) ,11 as regards incidence of retinal haemorrhages is concerned. In his study on younger patients with cerebral malaria in Zambia, retinal haemorrhages were present in 31% compared to 11.68% in our study. Our findings are similar to that described by Looareesuwan et al. (1983) ,9 who observed retinal haemorrhages in 14.58% of 144 cerebral malaria patients, associated with several indices of severity of plasmodium infection but not with ultimate outcome. In our study the presence of retinal haemorrhage was not associated with increased mortality, although there was a significant association of retinal haemorrhages with cerebral malaria and severe noncerebral malaria as compared to uncomplicated malaria ( p<0.01), and the values were highly significant in presence of severe anaemia as compared to other pernicious syndromes ( p<0.001). Our findings on the morphological appearance of haemorrhage i.e. size, shape, Roth's spot, type, etc. were also similar to the observation of Looareesuwan et al. 9 In their study, haemorrhages were multiple in 17 and bilateral in 14 patients, out of a total of 21 patients, comparable to 16 and 15, respectively, out of 25 patients with cerebral malaria in our study. However we do not agree with their observation that 'the presence of haemorrhages were always seen in patients in coma or who was likely to be comatose',9 because in our study retinal haemorrhages were equally observed in non-comatose patients who never became comatose in their further course of illness, and the haemorrhages in these patients resolved completely in due course after successful treatment. Looareesuwan et al. did not compare their observations in patients with cerebral malaria with those in patients with uncomplicated and severe non-cerebral malaria. The association of severe anaemia with retinal haemorrhages in patients of malaria has been observed by Elliott (1920) , 21 and Kayembe et al. (1980) .11 In our study, 10 patients with severe non-cerebral malaria had severe anaemia (Hb <5 g%) and eight (80%) of them had retinal haemorrhages ( p<0.001). The findings in the remaining two patients with severe anaemia were retinal oedema, associated with hyperaemia of the disc in one and with blurring of disc margins in another. The patients of cerebral malaria with severe anaemia (Hb <5%) also had an increased evidence of retinal haemorrhages; of 17 such patients in this subgroup, four (30.76%) had retinal haemorrhages and one had vitreous haemorrhage ( p<0.05). Five patients had disc pallor, of whom one also had associated blurring of the disc margins. So the presence of overall retinal findings in patients of cerebral malaria with severe anaemia were highly significant ( p<0.001), although it was not associated with increased mortality ( p>0.05) in comparison to patients of cerebral malaria prognostic significance. According to the WHO report (1990),12 retinal haemorrhages occur in about 15% of cases of cerebral malaria, which is similar to our study. Our findings regarding retinal haemorrhages are also similar to those of Haslett,10 where retinal haemorrhages were present in 11 (16%) cases of cerebral malaria in a study on 67 Zambian children. These were all of Roth's spot type with pale centre, and in six (54.54%) cases, they were multiple. There was no significant difference in mortality and haemoglobin concentration between the groups with and without retinal haemorrhages, but there was a trend towards increased mortality and lower haemoglobin in those patients with evidence of retinal haemorrhages. Haslett stressed importance of the geographical location regarding the presence of retinal haemorrhages i.e. 15% in Thailand,9 31% in Zaire,11 28% in Papua New Guinea,14 and this may be the reason for the figure of 12% in our study. He further stressed that retinal when present in a child in coma, may be a clinical et al., marked increase in ICT probably reflected as papilloedema and extramacular oedema.8 Surveying sign for diagnosis of cerebral malaria in a setting where we have to differentiate it from other conditions. the Indian studies our findings are similar to Padahiary20 but in disagreement with Dhamija et al.17 Our findings regarding retinal haemorrhages are different from those of Lewallen et al.7 in which they were present in 19 (33.92%) out of 56 cerebral and Disc pallor 1 (2%) out of 50 non-cerebral malaria patients ( p<0.001). Similarly, studying the trend of mortality
The most important observation of this study was in patients with retinal haemorrhages, Allen et al.19 the presence of disc pallor in five (2.33%) patients in a study of 70 patients, observed retinal haemorwith cerebral malaria, which included one patient rhages in 20 patients of whom 14 died and only six who had associated blurring of disc margins. Four survived. Searching the Indian literature did not of the five died. We found similar lesions in seven reveal any report of retinal haemorrhages in a patients of the non-cerebral malaria group (6 uncomsignificant number of patients.15, 16, 17, 20 plicated, one severe non-cerebral malaria), but there In this study, retinal haemorrhage was not were no deaths. Disc pallor was thus a predictor of associated with increased mortality either in cerebral outcome in patients of cerebral malaria ( p<0.05). malaria or non-cerebral malaria. Indeed, three
We did not come across this observation in any of patients with retinal haemorrhage who also had the previous studies. All these patients with cerebral bilateral papilloedema, and two patients who had malaria had haemoglobin level <3.0 g%, and jaunretinal haemorrhage with blurred disc margins, all dice. One patient also had renal failure, so probably recovered completely without any neurological it reflected the mortality trend of severity of anaemia sequelae. There was a significant association of and other pernicious syndromes. Earlier, we had retinal haemorrhage with cerebral malaria and observed high mortality (>82%) in patients having severe non-cerebral malaria as compared to uncomthree or more pernicious syndromes together.24 plicated malaria ( p<0.01), and the values were highly significant in patients with both severe anaemia and falciparum malaria as compared to
Retinal oedema other pernicious syndromes ( p<0.001), but was
Retinal oedema was found in six patients with not associated with significantly greater mortality. cerebral malaria. It was associated with coexisting hyperaemia of the disc, and with blurred disc marPapilloedema gins, in one patient each. Only one patient with retinal oedema died. Four patients with severe nonPapilloedema was present in 17 (7.94%) patients of cerebral malaria and one patient with uncomplicated cerebral malaria, of whom three also had associated malaria also had retinal oedema, and all of them retinal haemorrhages. Only three (17.64%) patients recovered completely. The mortality in patients with with papilloedema died, compared to an overall retinal oedema was 16.66%, vs. 21.46% in patients mortality of 21.49% in patients of cerebral malaria.
of cerebral malaria as a whole. These findings are Two patients with uncomplicated malaria also had different from those of Lewallen et al.7, 8 in which papilloedema and recovered completely, while none extramacular oedema was associated with relative of the patients with severe non-cerebral malaria had risk of poor outcome, 3.9-fold in 1993 and 2.9-fold papilloedema. Thus, although the papilloedema was in 1996. There is no mention of relative risk of not associated with mortality in patients of cerebral retinal oedema in other studies. malaria, its association with cerebral malaria was highly significant ( p<0.001) when compared to non-cerebral malaria patients. These findings are Blurred disc margins quite different from those of Looareesuwan et al.9 who reported papilloedema in only one of 144
Blurred disc margins were found in 25(11.68%) patients of cerebral malaria. It was associated with patients with cerebral malaria and those of the 1990 WHO report,12 according to which papilloedema is disc hyperaemia in five patients, retinal haemorrhage in two, retinal oedema in one and disc pallor in not a feature of cerebral malaria. Our findings are also different from that of Lewallen et al.7, 8 who another. Three patients with blurred disc margins not associated with any other retinal findings expired. found relative risks of poor outcome/death in children with papilloedema of 5.2-fold and 6.2-fold in their This mortality was not statistically significant. Blurred disc margins were also present in seven patients with 1993 and 1996 studies, respectively; furthermore, none of their patients with non-cerebral malaria had non-cerebral malaria (two with severe non-cerebral malaria and five of uncomplicated malaria) and all papilloedema, whereas in this study two such patients had papilloedema. According to Lewallen recovered completely.
